VEGF-subtype specific protection of SCC and HUVECs from radiation induced cell death.
The contribution of VEGF (vascular endothelial growth factor) to angiogenesis and tumor aggressiveness has been shown in several tumor types, but no comparative data regarding the impact of the VEGF-subtypes on endothelial and tumor cell protection are available. Therefore, we analysed the cytoprotective effects of the two major soluble VEGF-subtypes, VEGF-121 and -165, on HUVEC cell cultures (human umbilical vein endothelial cells) and squamous cell carcinoma (SCC) cell lines after ionizing radiation. We performed clonogenic analyses and proliferation assays for evaluation of cell survival and proliferative activity. Experiments were performed employing different intensities up to 8 Gy with or without added recombinant VEGF-121 or -165 and compared to non-irradiated cultures. To evaluate a possible contribution of the VEGF-receptors, we performed immunohistochemical stainings of VEGF-R1 (flt), -R2 (KDR,flk), and Neuropilin-1. In the SCC cell lines and HUVEC cultures, cell survival and proliferative activity were reduced in a dosage-dependent manner. The addition of VEGF-121 yielded a significant increase of resistance from 1.2 to 2.7 Gy (+125%) for killing 50% of subjected cells, while VEGF-165 was less effective in this regard (+83%). Conversely, in HUVEC cultures, 50%-survival was increased more strongly by VEGF-165 compared to VEGF-121 (+100% vs. +43%). Accordingly, proliferation was more intensely stimulated in HUVECs by VEGF-165 than by VEGF-121. VEGF-receptors were expressed in all cell cultures analysed at comparable levels. We conclude that the two VEGF-subtypes differentially increase the survival of tumor and endothelial cells after irradiation in vitro. We hypothesise, that the release of VEGF by the tumor protects tumor cells and endothelium resulting in increased radiation resistance.